Spondylodiscitis is considered to be the main cause of epidural abscess. In this report, the authors present their concept for the management of the extended epidural abscess that occurs in combination with spondylodiscitis. It consists of debridement and fusion for spondylodiscitis together with epidural abscess drainage using a microscopically assisted percutaneous technique. In the period from April 2000 to April 2004, 5 patients with spondylodiscitis and an accompanying extended epidural abscess were operated on. The mean age of the patients was 66 years. There were 4 males and one female. The follow-up period ranged from 3 -12 months. To manage the extended epidural abscess, the authors created one or two drainage sites along the extension of epidural abscess. These drainage sites were made using a microscopically assisted percutaneous approach. In all presented cases, the offending organism was Staphylococcus aureus. The postoperative infection markers showed marked regression. The postoperative control MRI demonstrated effective drainage of the extended epidural abscess. Regarding the neurological defi cits, 3 patients previously classifi ed as Frankel C showed an improvement to Frankel E within 3 months postoperatively. From these results, it seems that our technique (ventro-dorsal abscess drainage combined with a microscopically assisted percutaneous approach) could be a successful method for the management of the extended epidural abscess associated with spondylodiscitis.
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Zusammenfassung

Introduction &
Epidural abscess can complicate pyogenic infection of the spine and is referred to as secondary epidural abscess [10] . However, secondary epidural abscess can also result from spinal canal injections [11] , Spinal Cord Stimulator implantation [3] , epidural catheter [18] , or facet joint infi ltration [2] . Although spondylodiscitis is a disease which occurs in older patients with multiple morbidities and compromised immune systems, there are some indications for operative intervention: § Failure of conservative treatment § Vertebral body destruction § Severe pain which does not respond to analgesics § Para and intra-spinal abscess § Neurological defi cits. Different surgical techniques have been used for the treatment of spondylodiscitis, e.g. percutaneous transpedicular discectomy, laminectomy, debridement and fusion, and debridement and fusion augmented by posterior instrumentation [10, 12 -14, 19] . Primary epidural abscess is an entity that occurs independently of spondylodiscitis or any of the previously mentioned primary causes. The management of primary epidural abscess depends on the neurological fi ndings. In other words, when the patient presents with neurological defi cits, surgical drainage of the abscess is usually indicated [10] . However, conservative treatment is preferred when the patient has no neurological defi cits [1] . The authors present here their concept for the management of the extended epidural abscess that occurs in combination with spondylodiscitis. It consists of debridement and fusion for spondylodiscitis together with epidural abscess drainage using a microscopically assisted percutaneous technique.
Material and methods &
As there is no defi nite defi nition of extended epidural abscess in the literature, we have defi ned extended epidural abscess as an abscess which extends for 6 vertebral levels or more. In the period from April 2000 to April 2004, 5 patients with spondylodiscitis and an accompanying extended epidural abscess were operated on in our institution ( ᭹ ᭤ Fig. 1 ). The mean age of the patients was 66 years. There were 4 males and one female. The level of spondylodiscitis was either in the cervical or lumbar spine. Culture and antibiotic sensitivity analysis were done for all patients and patients were given the specifi c antibiotic for a period of at least 3 months. The patients were followed up and examined in the outpatient clinic. The neurological state of the patients was classifi ed according to Frankel [6] . The follow-up period ranged from 3 -12 months. The clinical data of the patients are given in ᭹ ᭤ Table 1 .
Operative technique: &
In lumbar spine spondylodiscitis, the operative principles consist of ventral debridement with decompression of the spinal canal and drainage of the epidural abscess. This is followed by ventral fusion using autogenous iliac bone graft and lastly, posterior fi xation and fusion of the affected level. In the cervical spine, ventral debridement of the affected level followed by anterior fusion and fi xation by plate and screws are all that is needed. To manage the extended epidural abscess, we created one to two drainage sites along the extension of the epidural abscess. These drainage sites were made using a microscopically assisted percutaneous approach ( ᭹ ᭤ Fig. 2 ). This less invasive approach was developed for the treatment of lumbar disc herniation and spinal canal stenosis (cervical and lumbar) [5, 7 -9] . The level of interest was localized using an image intensifi er (lateral view). A paramedian, 15-mm skin incision was made, followed by transmuscular dilatation of the paravertebral muscles to the limit that allowed introduction of the working channel. The handle allows the working channel to be directed in different directions. The working channels (Fa. Medicon, Tuttlingen, Germany) are available in 3 different lengths (45, 55, 65 mm), with an outer diameter of 11 mm and inner diameter of 9 mm. The operative microscope was then moved into the fi eld, and the inter-laminar space was identifi ed as an anatomical landmark. Next, a lami- notomy was performed, extending cephalad above the insertion of ligamentum fl avum on the inferior surface of upper lamina and including a small part of the upper edge of the inferior lamina. The epidural abscess was drained though these drainage sites, and a fl exible silicon catheter (Cavafi x) was inserted in the epidural space. The catheter was advanced as far as possible in both the cephalic and the caudal directions. We are of the opinion that advancement of the catheter for two segments above and two segments below the entry point is suffi cient to assure adequate drainage of the abscess. Then irrigation of the epidural space was carried out using Lavasept (Polymeres BiguanidHydrochlorid) solution.
Results
&
The offending organism in all cases was Staphylococcus aureus. The postoperative infection markers (ESR, CRP, leukocyte count) showed a marked regression. The postoperative control MRI demonstrated effective drainage of the extended epidural abscess. Regarding the neurological defi cits, 3 patients previously classifi ed as Frankel C showed an improvement to Frankel E within 3 months postoperatively. One patient with Frankel C improved to Frankel D and was able to walk for short distances.
Discussion &
A number of different techniques have been described in the literature for the treatment of extended epidural abscess. These vary from open decompression and late closure [4, 22] to limited decompression (one level laminectomy or hemilaminectomy with the use of a Fogarty embolectomy catheter [20] and percutaneous CT-guided needle aspiration [15] . Panagiotopoulos et al. described a minimally invasive technique (limited laminectomies or hemilaminectomies in combination with the use of a silicon catheter epidurally) which proved to be effective for the drainage of this extended spinal epidural abscess [17] . In comparison, our technique appears to be a less invasive approach as it avoids muscle dissection and has a very minimal effect on the stability of the spine in order to avoid potential kyphotic deformities or instability of the spine following multiple level laminectomies. In addition, shorter operating times and less blood loss decrease the risk of intraoperative and postoperative morbidity in these compromised patients. We chose Lavasept for its good bacteriostatic effect and to avoid iatrogenic oxygen embolism that may occur with hydrogen peroxide. Possible limitations for our technique include: previous spinal surgery (because of the adhesions), severe spinal canal stenosis which can be expected in this older group of patients, long standing history with thick pus and adhesions and lastly, inadequate experience in carrying out a microscopically assisted percutaneous approach.
Conclusion &
From the results presented here, it seems that our technique (ventro-dorsal abscess drainage combined with a microscopically assisted percutaneous approach) could be a successful method for the management of the extended epidural abscess associated with spondylodiscitis. Through this microscopically assisted percutaneous approach, the epidural abscess can be suffi ciently drained with the advantage of only minimal operative trauma. To our knowledge, there are no reports on a similar treatment concept in the literature. However, for the fi nal assessment of the validity of this technique, further follow-up studies are required. 
